Mobile personal technologies are mostly used to support the mobile learners of a language by promoting anytime anywhere access to learning resources. In our work, we rather focus on the need to look at the communities where the learning takes place and is contextualised. This opens for a complementary usage of mobile technologies to promote anytime anywhere access to other people and the contextualisation of learning resources. In this paper, we present some initial scenarios illustrating different forms of mobility. We then identify key dimensions to understand mobility of learners across multiple communities and draw some initial implications for design of mobile technologies.
Introduction
One of the areas where educational technologies, in particular mobile technology, have been popular is in the study of languages. An overview of projects that supported language learning while on the move is provided in [1] . Use of mobile technology for learning English as a foreign language has been popular in Japan, e.g. after 30 days of its launch in December 2002, the "Pocket Eijiro", which provides an on-line dictionary service, is reported to have had approximately 10,000 users [2] . Today, its number of subscribers is in the hundred thousands [3] . Another technology that has been gaining popularity is podcasting, the process of capturing an audio event and posting it to a website that users can subscribe to [4] . For example, learners can forward audio files to the teacher to practise their pronunciations. Mostly, mobilebased language learning services focus on sharing and accessing learning material. Little or no emphasis is given to providing learning support where the learner is able to interact with other learners or parties that can support the learning process.
Learning as a social activity has been the discussion of several books and articles (e.g. [5] and [6] ). Many scholars agree that learning is most effective when it takes place as a collaborative rather than an isolated activity and when it takes place in a context relevant to the learner [7] . Thus, it is important to understand the social needs of the learner and who and when she needs access to a community that supports the learning process. Communities in educational settings and community-based learning have recently received a considerable amount of attention [8] , and ICT applications have been used to support it, see e.g. [9] , [10] .
Learning languages is strongly influenced by situations [11] and language and culture are inextricably linked, and although a learner may chose not to take an interest in the culture, the language cannot be isolated from the culture that embraces it [12] . The notion of communities is central to learning any language. We define a community as a loosely coupled ensemble of people that interact in some way. Communities are important for the language learner to: 1. learn in an appropriate cultural context, i.e. within a culture where the local language is the one studied. It is important for the student to interact with communities that exist in the cultural setting. 2. practise the language with native speakers, fluent speakers and peers. Mobility of students learning a language, and consequently the ICT support for it, has been mainly addressed in terms of movement in space (i.e. of physical location) [13] . To fully exploit the potential of ICT in supporting the learning of a language, mobility must also be explained in terms of movements across multiple communities. For example, when a learner moves to a culture where the language is spoken, e.g. a Norwegian student studying French moves to France, she changes not only her location but also the community she interacts with. Here, the learner is mobile and has to move to another geographical (physical) location in order to obtain the cultural context for learning and to be able to interact with communities that can help the learner acquire a better understanding of the language. The learner's mobility is physical as well as between communities and cultural contexts, i.e. from the community of French students in Norway to native speakers in France.
The learner may not necessarily move to another geographical location, yet interacts with other French speaking people who may live locally. The meeting between them may be physical or by other means such as telephone or email. In this case, the learner moves from the community of students to communities of French speakers, i.e. the mobility of the learner is from one community to another.
Both the above examples, although very simple, emphasise the importance of interacting with other speakers of the target language in order to practice the use of the language. Thus, the aspect of the community plays a very important role in the learning of languages.
We are currently collaborating with the Department of Modern Foreign Languages at our university, identifying the needs of part-time and full-time students studying French. In the remainder of this paper, we describe two scenarios of students studying French as a foreign language emerging from our cooperation with this department. This work is done within the context of a Norwegian research project, MOTUS2, which aims to investigate the use of mobile technology in education. Although our work is inspired by the situation at our university, the scenarios described below represent fairly common and general situations that may occur in any language learning environment. The work is at an early stage. The analysis presented in this paper will indicate the direction of our research in the future.
Scenario 1: Part-time Students
In this scenario, we focus on a group of students that have regular jobs and study part-time by joining a French class in the evenings. This class uses a number of distant education technologies and the students are supported by a technical infrastructure that provides a common workspace and facilitates sharing of objects, chat and audio. The virtual classroom provided by the technical infrastructure provides a medium for the students to interact with the teacher and one another. In this way, it facilitates a virtual learning community for the students. In addition to this, the support for audio provides support for practising the language and speaking it with their peers and the teacher. This scenario requires all participants of the class to have access to a stable internet connection for the duration of the class. Also, viewing all the facilities that are used during the class requires a reasonably large space such as a computer screen. In the next subsection, we consider some situations where the students may want to join the class while they're mobile.
Mobile Situations -We have identified some situations where the students are mobile and may want to join the virtual class, either completely or partially. One or more students may be out travelling, perhaps as part of their regular jobs. They may not have access to an internet connection via a computer terminal. Typically, they will just have the mobile phones with them. Here, the students are mobile physically. They could join the class, real time, if they could dial in via a mobile phone. They could also actively participate via SMS messaging, e.g. by sending in their contributions, queries, etc.
Students often wish to study when their motivation is high or when they have time. For example, a student may be motivated to listen to the discussions from the previous class while she's travelling to and from work and may wish to download this audio file to an MP3 player. Here, the student is mobile physically and w.r.t. time. Similarly, students may wish to share some ideas or thoughts with the class. For example, when they're out and about, something might trigger their interest and they would like to capture a photo and submit it to the class via their mobile phones. This is a part of the reflection process of learning and it would be desirable if the student can have this interaction, or at least convey that impulse, as it occurs. An initial comment from the student could trigger a series of feedback and comments from a number of others, all of which possibly contribute to the learning process of the student. Here, the student is mobile physically and w.r.t. community and time.
Scenario 2: Full-time Students in France
The full-time students are regular students that attend classes at the university and their meetings with the teacher and peer students are physical. The students are encouraged to travel to France as a part of their university course, in order to obtain an insight into the French society and to practise the language. The main communities for the student that travels to France are the French students in Norway and the students in France (not necessarily studying French). The student physically moves to another geographical location, where the cultural context facilitates the language learning and the student is able to interact with communities of native speakers as well as communities of students in the same situation.
Currently, when the students travel to France, they have little or no contact with their teacher and there is no formal context for maintaining this contact, though we assume that there may be some private communications between students. In the next subsection, we consider some situations where the students may wish to interact with their teacher and peers in Norway while they're in France.
Mobile to use the mobile phone to send the link to an interesting article to the rest of the class. Here, the student is physically mobile and moves into communities other than the students of French in Norway in a totally different cultural context. Similarly, students in France may act as consultants where a student in Norway asks a student in France to find some information for her, e.g. a student doing an assignment on the French political system might like to know about an ongoing election campaign. The student in France might like to send information to the student in Norway while she is visiting libraries and would like to share this information with the rest of the class. Here, the student is mobile physically and w.r.t time and community. Similar to the part-time students, these students also have the need to share material with the rest of the class, from anywhere at any time.
Analysis
At any time, a student is a part of several communities. While considering these communities, we have identified some dimensions. First, the type of community, which can be considered in terms of the geography of the student, her interest or practice. For example, when the student is in Norway, the community of students in the French class can be considered a community of practice. The student interacts with this community to learn and practise speaking French. If the student interacts with a community of Francophiles in Norway, this can be considered a community of interest, where the student learns more about France, see Figure  1 . When the student travels to France, she joins the community of students in France. In this case, the student is indirectly forced to join one or more communities due to the geographical location, see Figure 2 . The new communities may also be communities of interest and practice. The student's interaction with the original communities of practice and interest has prepared the student to interact with the new communities in the new geographical location. Similarly, while the student is in France, she may also maintain contact with the communities in Norway. For example, the student in France can provide additional insight into current topics of interest in France to the students in Norway and bring back enhanced knowledge and insight about France to the original communities of interest and practice.
A second dimension is the type of membership. Membership can be described in terms of the accessibility of material or resources that is used by a community and the members in the community and the duration of the membership. Consider a student in the French class in Norway. Here, the student has unlimited access to all the material that is used in the class and all the other students in the class and remains a member of this community for the duration of the course. Thus, the student has full membership in this community and is a permanent member. However, when the student travels to France and joins the community of students in France, the membership is temporary and partial as the students may not have unlimited access to all resources and/or members of the community. It is interesting to address the notion of participation in a community w.r.t. the membership in a community. For example, when the student is in Norway, she may participate actively in the community of students whereas, when she travels to France, her participation may become peripheral in the original communities and more active in the new community in France. On the other hand, since the student is a partial member and is a part of the new community for a limited period of time only, the participation may be peripheral [6] .
Figure 1: Types of Communities before the move
A third dimension is the degree of connection, where a student may remain either connected or disconnected to a community. Wenger et al. defines disconnection as a community becoming diffused or dispersed [14] . The dis/connection caused by mobility may be geographical, cultural or conceptual. The cultural context is influenced by the nationality/ies of the members of a community and the culture (e.g. country, organisation or university) in which the community exists, e.g. the class of students or Francophiles in Norway as opposed to in France. The conceptual context may be defined in terms of the communities of interest and practice. In the mobile situations that we have considered, when the student travels to France, the student is geographically connected to the community of students in France and disconnected to the community of students in Norway while she is culturally connected to the community of students in Norway rather than the community of students in France. Similarly, she may be conceptually more connected to the communities of interest and practice in Norway, see Figure 3 , and thus desire to continue interacting with these communities. 
Implications for Design
Shifting the focus from the individual learner to communities of learners and their interactions deeply changes the technological support that we can envision. As it is witnessed by various experiences and by the success of commercial services, mobile personal technologies are nowadays mainly used for supporting a better access to learning resources. The focus on communities allows designing a new set of complementary services. Mobile technologies in this perspective are no longer assuring only a better access to learning material while on the move, but it can empower learners by making them more active and making it possible for them to interact with other learners or other people that can support the learning process independent of time and space. Designing these technologies however, as we have discussed, requires a deep understanding of the notion of mobility, not only looking at physical movement but also at the implications that mobility has on the capability of a learner to access and participate in different communities. In the rest of this section, we will discuss the implications of focusing on communities by distinguishing two main types of functionalities that can be provided through mobile technologies to people that are learning a language: (1) supporting processes around learning resources and (2) supporting multiple interactions. These functionalities are here separated for analytical purposes, but are strictly interlinked.
Supporting processes around learning resourcesMost of the technological support for mobile access to learning resources is based on a traditional educational paradigm, where students are provided material by the teacher. As members of a community, learners are not only users of material provided by others, but they can themselves provide learning material to other learners. At the community level, learning is not only based on official material, but it takes advantage of the continuous exchange of unofficial resources of different types. Supporting community learning requires therefore supporting the whole life cycle of learning resources:
creation, sharing, fruition, and annotation/enrichment. Mobile technologies open a new space of possibilities by making the support more integrated into the everyday activities of students. For example, a student travelling to France might capture a video or audio clip of an event that is relevant to other learners that do not have access to it because they are remotely distributed. The students can share the material on the fly, possibly getting immediate feedback from other people, e.g. the request to capture other information. The support for the different processes around learning material must be designed by taking into account the dimensions that we have identified in the previous section. For example, different forms of membership require supporting different access rights as well as the definition of adequate policies around the processes. Participation in different types of communities as well as the possible disconnection from a community might require support for contextualising the learning material in different ways so as to make it understandable by other people. The environment for learning that we envision is rather dynamic. Learners need therefore support for increasing their awareness of what is new or changing. Mobile technologies make it possible to promote awareness more timely than traditional desktop applications, but at the same time, they raise a number of challenges in terms of information overload and disruption of ongoing practices. New awareness services must therefore be designed in order to provide information by considering the context where awareness information is generated and presented.
Supporting multiple interactions -
The simple scenarios that we have presented show the importance for learners of a new language to interact with various people that can support the learning process and not only with one designated trainer. While mobility facilitates the participation in different communities and brings the student in contact with communities that exist within the appropriate cultural contexts for learning a language, it may also disconnect the learner from the communities that the learner belongs to and feels comfortable in participating. The technological solution must take into account the need of the learner to be situated in an appropriate cultural context for the learning process while maintaining the connectivity and access to the communities where she also shares a common interest and can discuss issues related to the learning process. Although a learner may feel disconnected from her usual communities of interest and practice, there may be communities with similar interests within geographical proximity that the learner is not aware of. Technology could be used to support the strengthening of geographical bonds by helping learners to identify and locate such communities and establish contact with them. We have also seen that there are different types and levels of membership in a community. The technology must provide flexible and adaptive means of interacting within a community, thus supporting full as well as peripheral participation, while encouraging the learner to move from a peripheral to full participation.
Future Work
In order to reach a better understanding of the scenarios that we have described in Sections 2 and 3, we are planning to study different groups of students. This will allow us to identify the different communities that are involved in the learning process and how the students interact in these communities. A part of this study will be to identify how the students interact today, with or without mobile technology.
The main expected outcome of our study is the design of new technologies to support language learning in communities. Thus, a part of our study will focus on obtaining an overview of existing technologies for mobile language learning, how and in which situations these technologies are used as well as their limitations for particular mobile situations.
